C ausation is a complex concept that has no universally accepted definition. Nonetheless, the issue of causation and the recognition of work relatedness can have important implications. Within Canada and many other jurisdictions around the world, if an injury or illness is determined to be caused or contributed to by work, then the Workers' Compensation Board/provincial workers' compensation system (WCB) becomes wholly or partially responsible for many components of care, rehabilitation and compensation. In the event that an injury is not deemed to be work related, other agencies then bear the responsibility of providing these same services. In addition, statistics produced by the WCB are frequently used as a measure of incidence of work-related disease and, therefore, affect the emphasis placed on prevention. Consequently, the identification of an injury or illness as being caused by work or the workplace has important implications for the affected individual and for society as whole.
A physician's opinion is often a crucial first step in triggering recognition of work relatedness. Once this first step has occurred, a physician's opinion carries considerable weight in the WCB process. Deciding whether an injury or illness is caused by work may be complex (1) (2) (3) (4) (5) and, in cases for which physicians' opinions are unclear or conflict with the issue of causation, there may be considerable delays in determining entitlement while the medical issues are ascertained. Furthermore, even when a physician determines that an illness or injury is caused by or contributed to by work, they may not report it to the WCB. For mesothelioma, which should be more easily recognized as work-related than many other illnesses and injuries, less than one-half of all cases in some provinces may be reported (6, 7) .
Previous research in the United Kingdom (8) has attempted to identify the factors that contribute to a physician deciding whether an injury or illness is work related; however, this study only addressed musculoskeletal disorders. The factors identified to be most important were 'history of onset in relation to workplace changes' and 'symptoms consistent with workplace exposure'. However, relating musculoskeletal disorders to a specific workplace incident may be more straightforward than identifying a link with a disease such as asthma.
Occupational asthma is the most common type of work-related respiratory disease, and represents up to 20% of all new-onset adult asthma cases (9, 10) . Furthermore, there is good evidence that early recognition of a workplace cause of injury or illness may be important in prognosis (11) . Despite this, occupational asthma is likely still under recognized and under reported (12) . The aim of the present study was to identify the factors that suggest work-related asthma when a pulmonologist encounters an adult patient with new-onset asthma. In addition, we sought to identify factors that possibly acted as barriers to the reporting of such cases once they were recognized.
BACkgRound:
Occupational asthma is a common, but probably under-recognized problem. oBJeCtive: To identify the factors that suggest work-related asthma when a pulmonologist encounters an adult patient with new-onset asthma, and to identify the barriers to recognizing and reporting such cases. Methods: A postal questionnaire was sent to all pulmonologists in Canada. The questionnaire asked participants to respond to several questions about recognizing, diagnosing and reporting occupational asthma. Answers were scored using visual analogue scales. ResuLts: A total of 201 eligible responses were received from 458 pulmonologists. Pulmonologists identified that the most important factor in initially considering the role of work in occupational asthma was having seen others affected at the same workplace, or exposed to the same agent. Important perceived barriers to considering a diagnosis of occupational asthma were physicians' low awareness, lack of knowledge and time. The most important barriers to reporting cases were the pulmonologists' perceived patient concerns regarding job security and income. Quebec pulmonologists generally perceived barriers to recognizing and reporting occupational asthma to be less important, and believed that the use of specific inhalation challenge was more important in considering a diagnosis. ConCLusions: Pulmonologists most readily recognized occupational asthma caused by a substance or process that they previously encountered as a possible cause of asthma. Time constraints and knowledge may hamper their ability to recognize occupational asthma. Concerns regarding the effect of the diagnosis on the patient's job and income may discourage reporting. 
Methods
A listing of all specialist pulmonologists in Canada was obtained from the Royal College of Physicians and Surgeons of Canada, and the Collège des Médecins du Québec. The websites of all provincial colleges of physicians and surgeons in Canada were checked to verify that the pulmonologists were listed as active in practice and that they did not exclusively see pediatric patients.
All pulmonologists were sent a postal questionnaire (Appendix 1) asking for their opinion on factors that, for a given case of new-onset adult asthma would be associated with the following:
Make them initially consider occupational factors as a possible • cause of asthma; Strengthen the impression for a given case that work might be • relevant; Be significant barriers to considering a diagnosis of occupational • asthma; Represent significant barriers to diagnosing a case of occupational • asthma; and Be important barriers to reporting a case to the WCB. • Participants were also asked which of a series of diagnostic tests they would use in addition to a symptom and work history before making a diagnosis of occupational asthma.
A series of possible answers to each question was offered, and participants were asked to rate the importance of each answer from 'not at all' to 'extremely important' using a 100 mm visual analogue scale. For example, if a respondent believed that a patient's opinion about the work relatedness of their asthma was very important to their considering occupational factors in the diagnosis, they would mark the line 90 mm from the left side of the scale, which corresponded to a score of 90. Completed questionnaires were returned by mail and the data were anonymized before being entered into a database. A maximum of two reminders were sent.
All statistical analyses were performed using SPSS version 16 (IBM Corp, USA) and Minitab release 15 (Minitab Inc, USA). Mean and median scores for answers to each question were calculated. Visual analogue scale scores for the answers to many of the questions were not normally distributed; therefore, nonparametric methods were used to estimate P values when comparing scores. For most analyses, a Kruskal-Wallis ANOVA test was used. Ethics approval was granted by the University of Alberta Health Research Ethics Board (Edmonton, Alberta) and the ethics board of the Hôpital du Sacré-Coeur (Montreal, Quebec).
ResuLts
A total of 458 active adult pulmonologists in Canada were identified and contacted. A total of 209 questionnaires were returned, of which 201 contained useful data (44%). The largest proportion of respondents ranged in age from 50 to 59 years (36%), with one respondent younger than 30 years of age and two older than 70 years of age. The majority (78%) were men. Most respondents (83%) were Canadian medical graduates, with a smaller proportion being American (2%) or international medical graduates (14%). Respondents reported that they had seen a median of 10 patients (range one to 400 patients) in the previous year with work-related respiratory disease, and three cases (range 0 to 100 cases) of new-onset adult asthma caused by work in the previous year.
Median scores for the first question on initially considering occupational factors in the causation of new-onset adult asthma are shown in Figure 1 . A trigger, such as having seen other workers affected at the same workplace or having encountered a previous case caused by the same agent, appeared to be the most important factor in initially considering occupation. The patient's opinion and the patient's report of undertaking a new job or work process appeared to be less important. The differences between the scores were statistically significant (H=82; P<0.001 [Kruskal-Wallis test]).
Median scores for answers to the second question regarding factors that would be important in strengthening the impression that asthma may be work related were the following: the patient reports worsening at work and improvement away from work (median score 86); the absence of any alternative causes such as a family history of atopy or a history of sensitization to common allergens (median score 59); and the patient was working with a known allergen (median score 87). The differences among the scores were, again, statistically significant (H=184; P<0.001 [Kruskal-Wallis test]).
Median scores for answers to the third question about significant barriers to considering a diagnosis of work-related asthma are shown in Figure 2 . The score for the factor 'there is no benefit for patients in considering a diagnosis of work-related asthma' was considerably lower than scores for other answers. The differences between scores were statistically significant (H=446; P<0.001 [Kruskal-Wallis test]).
The fourth question asked about important barriers to diagnosing a case of work-related asthma. Median scores for the responses are shown in Figure 3 . The response 'it is not useful to diagnose a patient's asthma as being work-related' scored much lower than the others. Once again, the differences among scores were statistically significant (H=334; P<0.001 [Kruskal-Wallis test]).
The fifth question queried barriers to reporting a case of workrelated asthma to the WCB. Median scores for the responses are shown in Figure 4 . The highest scores were for answers related to patient concerns regarding job security and income, and physicians' awareness of reporting requirements. Scores related to answers addressing additional paperwork and payment were lowest. Differences among the response scores were statistically significant (H=46; P<0.001
The final question asked the participants for their opinions about which diagnostic tests they would use in addition to a symptom and work history before making a diagnosis of occupational asthma. Median scores for the possible answers were the following: tests confirming sensitization to a substance (eg, specific immunoglobulin E) (median score 71); tests showing a change in airway calibre with workplace exposure (eg, serial peak expiratory flow rate) (median score 83); tests showing a change in nonspecific airway responsiveness with workplace exposure (median score 83); and specific inhalation challenge (median score 86). Differences among the response scores were statistically significant (H=86; P<0.001 [Kruskal Wallis test]). Participants were also offered the option of suggesting additional tests not listed. Thirty-four participants suggested an additional test, the most common of which was induced sputum cytology, mentioned by 12 respondents.
� The patient's opinion that their asthma is work-related.
� You know of others affected at the same workplace.
� The patient reports they are undertaking a new job or process.
� You have previously seen a patient with occupational asthma due to same agent.
� I would consider the diagnosis in everyone at work. Most replies were received from Quebec (n=57), Ontario (n=47), British Columbia (BC) (n=26) and Alberta (AB) (n=24). Because some provinces had few respondents, responses were categorized as 'Quebec', 'Ontario', 'AB and BC' or 'Others' for analysis according to province or region (Table 1) . Broadly speaking, pulmonologists in Quebec scored the majority of the barriers to making a diagnosis lower than colleagues elsewhere, with marked differences in scores for the availability of specific tests and referral facilities. In addition, Quebec pulmonologists believed that the required paperwork was a less important barrier to reporting than other pulmonologists. When focusing on awareness of requirements concerning reporting, Ontario physicians scored lack of awareness as a more important barrier to reporting (median score 81) than Quebec, AB/BC and other parts of the country (median scores 63, 66 and 72, respectively). In considering the importance scores for different diagnostic tests, specific inhalation challenge was scored relatively high by pulmonologists from Ontario, AB/BC and Other pulmonologists (median scores 84, 85 and 81, respectively), but was scored as very important by Quebec pulmonologists (median score 92) -a difference that was statistically significant. No significant differences were seen in response scores according to age, sex, country of graduation or number of cases of work-related respiratory disease seen. However, the factor 'physicians are not aware of the requirements for reporting' was seen as a significantly greater barrier to reporting a case to the WCB for pulmonologists that encountered fewer cases of work-related respiratory disease (P<0.01).
disCussion
The results of the present study highlight several issues important to ensuring the recognition and reporting of cases of work-related newonset adult asthma. First, physicians are most likely to consider work as a cause of asthma for an agent or situation with which they are already familiar. Given the large number of potential causes, it is likely that many physicians are only aware of the most common causes or those that they have previously encountered. In this situation, increased education and awareness regarding the potential causes of occupational asthma may be useful. The responses also suggest that physicians believed that the diagnosis of occupational asthma is a useful one, and that there is benefit for a patient in making the diagnosis.
Physicians noted a lack of time in practice to collect the sometimes complex information needed regarding symptoms and workplace exposures. This did not seem to stem from a perception that they were under rewarded or asked to complete too much paperwork, but � The lack of time in clinical .practice to obtain an accurate history of work-related changes in symptoms � It is difficult to obtain a detailed work history and accurate information on relevant workplace exposures.
� The complexity of the condition means it is difficult to diagnose with confidence.
� There is a lack of sensitive and/or specific tests for work-related asthma.
� There is a lack of test facilities or referral centres where appropriate investigations may be carried out.
� It is not useful to diagnose a patient's asthma as being work-related. � Patients' low awareness of the condition means they do not consider work.
� Physicians' low awareness of the condition means they do not ask about work.
� The majority of cases of new onset adult asthma are not work related.
� Most physicians do not have sufficient knowledge of the workplace to confidently include this possibility in their differential diagnosis.
� There are many causes of work-related asthma making identifying a link with work time consuming and difficult.
� There is no benefit for patients in considering a diagnosis of work-related asthma.
� There is a lack of clear guidance about how best to manage work-related asthma. rather that time constraints simply did not allow sufficient time for the detailed work required. A similar finding was reported for both specialists and family physicians in Ontario when dealing with workrelated asthma and contact dermatitis (13, 14) . In these studies, time constraints were most frequently identified by pulmonologists and family physicians as a barrier to taking a history of workplace exposure, and were the third most frequently reported by dermatologists. In the same reports, the barrier to taking a work history most frequently reported by dermatologists was a lack of knowledge about the workers' compensation system (14) . Results from our study suggested that a lack of knowledge about requirements for reporting were important. An additional study (15) identified time and knowledge constraints as the main barriers to recognizing occupational disease among American and Mexican physicians. Our study also identified that physicians believed that their patients with occupational asthma were worried about the possible impact it would have on their job and income, and that this constituted a barrier to reporting. In terms of the tests that the participants believed to be useful in addition to a symptom and work history, relatively high scores were given to most types of additional testing, although tests for sensitization scored lower than others. This may be a recognition of the fact that a specific immunoglobulin E or skin prick test may not be available to confirm many forms of occupational asthma, particularly those caused by low-molecular-weight agents. Quebec pulmonologists scored many of the barriers to recognizing occupational asthma lower than pulmonologists in other parts of Canada. This difference may be due to a greater recognition of the diagnosis in Quebec. In addition, pulmonologists from Quebec believed that the specific inhalation challenge was a more important test than respondents in other regions of Canada. The requirements of the different compensation systems and the financial compensation offered to each diagnosed patient may be important factors explaining the number of cases diagnosed, the type of investigation performed and the availability of diagnostic tests in each province. For example, a specific inhalation challenge test is almost always required for acceptance of a WCB claim for occupational asthma in Quebec and, generally, is readily available. For pulmonologists outside of Quebec, a specific inhalation challenge test is usually not required for WCB purposes, and is often not readily available. Pulmonologists practicing in Quebec were also less likely to believe that the complexity of the condition and lack of testing or referral centres were barriers to diagnosis.
The present study has several limitations. First, the response rate was relatively low; therefore, the potential for response bias exists. For example, physicians with a greater interest in occupational asthma may have been more likely to respond, which may have led to an optimistic assessment of how much physicians believed they knew about this topic. All of our participants reported seeing some cases of workrelated respiratory disease in the previous year, but not all had seen a case of work-related new-onset adult asthma, suggesting that only those who were already most involved and interested responded. Also, it seems unlikely that such a bias would cause respondents to report that lack of knowledge or awareness was an important issue, which we found. However, it may have affected scores for items related to the usefulness of the diagnosis or whether patients benefit from the diagnosis. Second, for some items, we asked physicians to comment on what they thought their patients believed or experienced. Clearly, their perceptions may have been inaccurate but, nonetheless, it is the physician's perception of the patient's opinion that would likely influence the physician's willingness to report and, hence, we believe this opinion remains relevant. A previous study that investigated patients' reasons for delaying discussion with a physician about potential symptoms of occupational asthma (16) identified fear of losing time at work, and fear of forced job loss or job change as important causes of delay. In addition, we realized during the course of the research that some of the questions could be interpreted as asking physicians their opinions of what other physicians believed because the questions did not specifically ask for the physicians' own opinion. No participant in the study commented on this potential ambiguity when responding to the questionnaire, nor was it raised as an issue during our initial piloting of the questionnaire. While we do not believe this had a large impact on the way participants answered the questions, we cannot be completely sure. Finally, our questionnaire used closed rather than open-ended questions. We carefully considered the questions we used and the available range of responses; however, by limiting the participants' range of responses, we may have missed important information. This does not, however, diminish the significance of the information that we have presented.
suMMARy
It appears that pulmonologists most readily diagnose occupational asthma when it occurs in response to an agent or workplace situation with which they are familiar. They believed that time constraints and limited knowledge of the workplace and about workplace exposures hamper their ability to recognize occupational asthma. They believed that their patients were concerned about reporting cases because of the potential impact it would have on their job and income, which, consequently, discourages them from reporting. In addition, they believed that physicians may not always be fully aware of the requirements for reporting. Nonetheless, they believed that occupational asthma is a useful diagnosis to make and of benefit to the patient.
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